Effects of a novel trinuclear platinum complex in cisplatin-sensitive and cisplatin-resistant human ovarian cancer cell lines: interference with cell cycle progression and induction of apoptosis.
We evaluated the effects of the trinuclear platinum complex, BBR 3464, in a human ovarian carcinoma cell line (OAW42) and in its cisplatin (CDDP)-resistant counterpart (OAW42MER). A 14-fold increased sensitivity to a 1-h BBR 3464 exposure was found in OAW42MER cells compared with their parental cell line. Flow cytometric experiments showed that BBR 3464 was able to induce a persistent block of OAW42 and OAW42MER cells in the G2M phase, whereas CDDP caused an initial accumulation of cells in the S phase followed by an increase in the G2M cell fraction in both cell lines. Exposure to equitoxic (IC(50)) drug concentrations induced programmed cell death in both cell lines. However, the percentage of cells with an apoptotic nuclear morphology was slightly higher after CDDP than BBR 3464 treatment in OAW42 cells, whereas the opposite pattern was observed in OAW42MER cells. Degradation of the nuclear lamin B was detected in OAW42 cells after exposure to each drug. Conversely, in OAW42MER cells lamin B cleavage was only appreciable after BBR 3464 exposure. In OAW42 cells, CDDP and BBR 3464 did not appreciably affect the mitochondrial membrane potential (Deltapsi(mt)), whereas in the OAW42MER cell line a marked Deltapsi(mt) reduction was observed after exposure to BBR 3464, but not to CDDP. The results of the study would suggest that the sensitivity to BBR 3464 observed in the CDDP-resistant OAW42MER cell line might be attributable to the ability of the trinuclear platinum complex to modify DNA in a way which is different from that of CDDP and, as a consequence, to induce different cellular responses to DNA damage such as the triggering of specific apoptotic pathways.